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DESCRIPTION 

VALVE BODY, FLUID INJECTOR MOD PROCESS FOR MANUFACTURING A 
VALVE BODY 

5 

The invention relates to a valve body, a fluid injector and a 
method for producing a valve body. The valve body comprises a 
cartridge, with a recess that forms an injection nozzle on 
one end. The valve body further comprises a needle, that is 
10 arranged in the recess and closes the injection nozzle, if it 
rests with its seat area on a needle seat of the cartridge. 

Fluid injectors, in particular fuel injectors for diesel or 
gasoline internal combustion engines, comprise a housing, an 

15 actuator unit and a valve body. The valve body comprises a 

needle that opens or closes a nozzle and in that way controls 
the injection of fuel. In an increasing number of applica- 
tions actuator units with a piezoelectric actuator are used. 
They have the advantage of having a very fast response time 

20 to actuating signals and enable like that multiple injections 
into a cylinder of the internal combustion engine during one 
working cycle of the cylinder. In order to improve the spray 
characteristics of the fluid injector the fluid pressure is 
increased. In current gasoline internal combustion engines 

25 the fluid injectors are supplied with fuel which has a pres- 
sure of up to 200 bars. 

WO 03/016707 Al discloses a fluid injector with a connector 
to a fuel supply, a housing, an actuator unit, and a valve 

30 body. The housing is double tubed and has a recess, which 
takes up the actuator unit. The actuator unit comprises a 
piezoelectric actuator, which acts on the needle. Between the 
walls of the double tube-shaped housing the fuel is led from 
the connector to a fuel inlet of the valve body. The valve 

35 body has a housing part with a recess, that takes up a nee- 
dle. Depending on the position of the needle a nozzle is 
opened or closed and respectively fuel is injected or not. 
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Increasingly strict legislation concerning emissions of in- 
ternal combustion engines, where a valve body or a fluid in- 
jector with valve body is arranged, make it necessary to put 
a lot of effort in measures, that reduce the emissions . Very 
important for the prevention of exhaust emissions is, that 
fluid injectors used for the internal combustion engine have 
a defined and constant spray characteristic, which is very 
much the same from one fluid injector to another. 

The object of the invention is to create a valve body, a 
fluid injector and a method for manufacturing a valve body, 
which is simple and ensures a defined and constant spray 
characteristic . 

The object is achieved by the features of claim 1. Advanta- 
geous embodiments of the invention are given in the sub- 
claims . 

The invention is distinguished by a valve body with a car- 
tridge with a recess, that forms on one end an injection noz- 
zle, and with a needle, that is arranged in the recess and 
closes the injection nozzle, if it rests with its seat area 
on an needle seat of the cartridge. The area of the cartridge 
adjacent to the needle seat has a cylindrically-shaped outer 
contour and the needle has a cylindrically-shaped area adja- 
cent to the seat area. The area adjacent to the needle seat 
and the cylindrically-shaped area have the same diameter. 

Experiments have surprisingly shown that during a longer pe- 
riod of operation of the valve body a step formation between 
the cartridge and the needle due to wear is minimized. In 
this way also a deposit formation is minimized and a constant 
spray shape during the operation is achieved. In addition to 
that, the edges formed by the needle seat and the area adja- 
cent to the needle seat of the cartridge and the cylindri- 
cally-shaped area adjacened to the seat area and the seat 
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area of the needle are always aligned, even if the valve body 
is operated with a variable lift. 

In an advantageous embodiment of the invention the valve body 
5 comprises conically-shaped needle seat and a conically-shaped 
seat area of the needle. By this an advantageous spray angle 
can be achieved. 

In a further advantageous embodiment of the valve body the 
10 cartridge has an area adjacent to the area adjacent to the 

needle seat where the outer diameter of the cartridge is in- 
creasing in the direction away from the nozzle. By this the 
stability of the cartridge is increased, in particular the 
stability of the needle seat. 

15 

A fluid injector according to the invention is distinguished 
by a housing, an actuator and the valve body* 

The aspect of the invention concerning the method for manu- 
facturing a valve body is distinguished by a valve body with 
a cartridge with a recess, that forms an injection nozzle on 
one end, and with a needle, that is arranged in the recess 
and closes the injection nozzle, if it rests with its seat 
area on a needle seat of the cartridge. The area of the car- 
tridge adjacent to the needle seat has a cylindrically-shaped 
outer contour and the needle has a cylindrically-shaped area 
adjacent to the seat area. The method comprises the steps of 
inserting the needle in the recess and bringing it to rest 
with its seat area on the needle seat and grinding the cylin- 
drically-shaped outer contour of the cartridge and cylindri- 
cally-shaped area of the needle together. The cylindrically- 
shaped area of the cartridge adjacent to the needle seat and 
the cylindrically-shaped area adjacent to the seat area of 
the needle enable easy control of a constant velocity of the 
grinding wheel, which rotates parallel to the cylindrically- 
shaped areas and to the axis of the needle. That way the 
grinding direction is perpendicular to the surface of the ar- 
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eas which easily enables direct control of the sealing diame- 
ter by the grinding process, which is essential for precise 
control of fluid flow through the injection nozzle. 

5 In an advantageous embodiment of the method for manufacturing 
the valve body, the grinding includes a honing process . This 
has the advantage that the diameter of the cylindrical ly- 
shaped areas can be adjusted very precisely. It has further 
the advantage that it enables a very good finish of the sur- 
10 face, which is important for preventing deposit formation. 

In a further advantageous embodiment of the method for manu- 
facturing the valve body the grinding includes a lapping 
process. This enables an excellent finish of the surface, 
15 which is important for preventing deposit formation on the 
surface * 

Exemplary embodiments of the invention are explained in the 
following with the aid of schematic drawings. These are as 
20 follows: 

Figure 1 a fluid injector, 
Figure 2 a valve body, 

Figure 3 an enlargement of parts of the valve body. 

25 Elements of the same design and function that occur in dif- 
ferent illustrations are identified by the same reference 
character . 

A fluid injector, that is used as a fuel injector for an in- 
30 ternal combustion engine, comprises a housing 1, a valve body 
2, an actuator unit 3 and a fuel connector 4. The fuel con- 
nector 4 is designed to be connected to a high pressure fuel 
chamber of the internal combustion engine, where fuel is 
stored under high pressure, for example under the pressure of 
35 about 2 00 Bar. 
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The housing 1 is preferably formed out of a double-tubed 
housing. In the space between the walls of the double-tubed 
housing the fuel is led from the fuel connector to a fuel 
inlet 214 of the valve body 2. 

5 

The valve body 2 comprises a cartridge 21, which is perma- 
nently fixed to the housing 1 at one of its free ends, pref- 
erably by welding, especially laser-welding. The cartridge 21 
comprises a recess 211 (Figure 2) which forms at one of its 
0 ends an injection nozzle 213 and which takes in a needle 22. 

A spring rest 24 is connected to the needle 22. A return 
spring 25 rests on the spring rest 24 and pretensions the 
needle 22 in a direction away from the injection nozzle 213. 
In that way the needle 22 closes the injection nozzle 213 
with its tip 23, if no further external forces act on the 
needle 22. 

The fuel is led from the fuel inlet 214 in the space between 
the needle 22 and the wall of the recess 213 of the cartridge 
21 to the injection nozzle 213. The needle 22 further com- 
prises a guided zone 221, by which the needle 22 is guided 
within the recess 213. 

In the position where the needle 22 closes the injection noz- 
zle 213 the needle 22 rests with its seat area 224 on a nee- 
dle seat 215 of the cartridge 21. The needle seat 215 and the 
seat area 224 are conically shaped in a preferred embodiment. 
This enables to set a desired spray angle. The area 216 of 
the cartridge 21 adjacent to the needle seat 215 has a cylin- 
drically-shaped outer contour. The needle 22 has a cylindri- 
cally-shaped area 223 adjacent to the seat area 224. The area 
216 adjacent to the needle seat 215 and the cylindrically- 
shaped area 223 have the same diameter. The same diameter is 
preferably achieved by inserting the needle 22 in the recess 
213 of the cartridge and bringing it to rest with its seat 
area 224 on the needle seat 215. Afterwards the cylindri- 
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cally-shaped outer contour of the cartridge 21 and cylindri- 
cally-shaped area 223 of the needle are grinded together. 
During the grinding process material is cut-off in the grind- 
ing direction 5, which is perpendicular to the surface of the 
5 cylindrically-shaped areas 216 and 223 and which is perpen- 
dicular to the axis of the needle 22, which makes it easy to 
control a constant velocity of the grinding wheel over the 
whole surface of the cylindrically-shaped area 216 and 223. 
In that way the sealing diameter which corresponds to the di- 
10 ameter of the cylindrical surfaces 216 and 223 can be pre- 
cisely controlled. 

The grinding process preferably includes a honing process 
and/or a lapping process. In the honing process the grinding 
15 wheel makes, for example an axial oscillatory movement paral- 
lel to the axis of the needle 22 and the needle and the car- 
tridge are turned around their axis. For the lapping process 
a paste or fluid is used which contains the cutting material. 

20 The area of the cartridge adjacent to the area 216 to the 

needle seat 224 has preferably an outer diameter of the car- 
tridge 21 which is increasing in the direction away from the 
injection nozzle 213. By this the stability of the cartridge 
21 is improved, in particular the stability of the needle 

25 seat 224. 


